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PUBLIC HEALTH 


Scrence News Letrer for August 25, 1945 


New Polio Weapon 


DDT is sprayed from airplane on Rockford, 


ll., as 


a possible aid in fighting an outbreak of disease in that 
city. May provide evidence of carrier. 


> NEW development in the application 
of aviation to sanitation and public health 
is hinted in the use of a B-25 to spray 
DDT on Rockford, IIl., as a possible help 
in fighting an infantile paralysis outbreak 
in that city. 

So far as infantile paralysis goes, this 
spraying of the potent insecticide by air 
and the use of DDT by power sprayers 
from an Army truck are in the nature 
of trial balloons. Dr. John R. Paul, of 
Yale University and some other scientists 
have for some years suspected that the 
common house fly might spread the in- 
fantile paralysis virus. 

The virus of the disease has been 
found in flies, but whether the disease 
actually is spread by them has not yet 
been proved. Through the Army’s Epi- 
demiological Board and the Air Sur- 
geon’s Office, the plane from Wright 
Field and Army DDT power sprayers 
and men who know how to use the 


AERONAUTICS 


latter have been ordered to Rockford for 
the trial. The power sprayers will be 
used on fly breeding places on the 
ground, while the plane presumably will 
be used to distribute DDT where the 
power sprayers cannot reach. 

If, at the same time or immediately 
after killing off all the flies in Rockford, 
cases of infantile paralysis drop sharply, 
it will be further evidence in support 
of the theory that flies spread this dis- 
ease. The matter of timing will prove 
important, since the test would not be 
valid unless a full-blown outbreak was 
in progress and also would not be valid 
if the outbreak had progressed so far 
that cases would be falling off anyway. 

Regardless of how the polio trials go, 
they seem to herald the beginning of 
rather extensive domestic use of DDT 
against flies and mosquitoes that endan- 
ger health or are a mere nuisance. 

Science News Letter, August 25, 1945 


German Work Captured 


Enemy research in field of jet-propulsion was. re- 
vealed by surrender intact of factories and working draw- 
ings. Gas turbine and rocket both successful. 


> GERMAN activities in building jet- 
propelled planes, particularly during the 
last 18 months of the war, and the de- 
tails of these fighters, are no longer se- 
crets, as many underground factories in 
which they were constructed were cap- 
tured intact by the Allies. Plans and 
working drawings collected since VE 
day reveal that German scientists had 
long been interested in jet propulsion, 
both of the turbine-jet plane and the true 
rocket-propelled plane. 

An experimental turbine-jet plane of 
German origin was flown in August, 
1939, according to Flight, a British avia- 
tion journal. Its success led to further 
developments. 

“The Germans were quick to recog- 
nize the possibility of speedy production 
offered by the simple gas turbine,” the 
journal states, “and consequently, when 
they were forced on to the defensive by 


our bombing attacks, there was concen- 
tration upon jet fighters and reconnais- 
sance types. 

“The Germans also successfully de- 
veloped a true rocket-propelled plane, 
the Me 163, which was extremely fast— 
faster indeed than the turbine-jet plane,” 
the English publication continues. “This 
liquid rocket-propelled fighter which had 
a vertical fin only and no elevators—vir- 
tually a tailless type—was credited to 
Lippisch, who produced before the war 
a series of Delta machines of somewhat 
similar design but fitted with recipro- 
cating engines. 

German turbine-jet planes went into 
service on the Western front in the sum- 
mer of 1944. At about the same time the 
British Gloster Meteor fighters with two 
Whittle-type jet units were coming into 
combat service. There is no record of 
jet-fighter meeting jet-fighter, but a num- 


ber of German jet planes were shot down 
over the Western front. 

Captured Heinkel-Hirth engines, used 
in some of the German jet planes, were 
regarded as unduly heavy and not out- 
standingly efficient, according to Flight: 
“Their ‘overhaul’ life is reported to be 
quite short—less than 25 hours—which 
contrasts with the 250 hours’ overhaul 
life of a modern reciprocating type air- 
craft engine. Whereas turbines by com- 
parison are more simple to service and 
maintain, the Germans do not appear 
to have taken advantage of this basic 
fact.” They relied on replacements. 

The British now have a jet-propelled 
plane, the de Havilland Vampire, capable 
of over 500 miles an hour. The Ameri- 
can Army has recently revealed details 
on its new P-80 Shooting Star, which has 
a speed of over 550 miles an hour and 
is probably the fastest plane in existence. 

America’s active wartime interest in a 
jet-plane for fighting and other purposes 
may be said to date with the sending 
of an Army engineer, Col. Donald J. 
Keirn, to England in June, 1941, to get 
such information as possible on Euro- 
pean developments. One result was the 
bringing of Frank Whittle, the English 
designer of the Whittle-type jet unit, to 
this country in May, 1942. 

Previously, however, Col. Keirn had 
sent to Washington working drawings 
and information assembled by him. On 
Sept. 4, 1941, Bell Aircraft and General 
Electric engineers were asked to design 
and set up production of the Army’s 
first jet plane. The first successful test 
run of the General Electric Whittle-type 
engine was in March, 1942. It was an 
improved model. 

While General Electric was working 
on the engine, Bell Aircraft was design- 
ing and constructing an airframe. By 
October, 1942, the XP-59 twin-jet Air- 
acomet had been shipped to a test base 
in California, the engines installed, and 
the plane prepared for its first flight. 

Test flights showed that the small 
power units in this first plane limited its 
performance to that already obtained by 
conventional aircraft. General Electric 
set out to develop a larger and more 
powerful engine resulting in the power 
unit in the P-80. Earlier jet models have 
been relegated to the status of training 


craft. 
Science News Letter, August 25, 1945 


Shallow cultivation of the garden soil 
kills weeds that take both plant food 
and moisture needed by the vegetables; 
it also makes a dust mulch that lessens 
surface evaporation. 
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Radar Secrets 


Small tube used in instrument develops much more 
power than broadcast transmitters. Solutions of other re- 


search problems revealed. 


> THE SMALL tube used in radar is 
the source of stupendous power. This 
tube may develop as much as hundreds 
of thousands of watts, as compared with 
the most powerful transmitter used for 
radio broadcast, which is limited to 50,000 
watts. 

The power must be applied in a burst 
for only a millionth of a second and then 
turned off completely to wait in repose 
for the echo to come back. 

Development of this oscillator tube is 
termed a major achievement of the radar 
art by the official announcement issued 
by the Joint Board on Scientific Informa- 
tion Policy. The tubes used before the 
war at radar frequencies could develop 
only a few thousandths of a watt. 

The receiver, which must be sensitive 
enough to pick up the tiny echo bounced 
off a distant ship or plane, must be pro- 
tected against the terrific power burst 
of the transmitter, which would paralyze 
it or burn it out completely. 

Transmitter and receiver are built in 
one box and operate on one antenna. This 
is really necessary because the directional 
antenna acts as a “searchlight” sending 
the signal out and as a “telescope” in 
picking up the echo. Naturally, both 
searchlight and telescope must be aimed 
in the same direction. This is sure when 
one antenna is used for both purposes. 

But use of one antenna requires that 
the receiver be disconnected when the 
antenna is sending out the burst of 
power. The means for doing this was a 
particularly difficult piece of development, 
details of which are still not revealed. 

Not only is it necessary to disconnect 
the receiver while the transmitter is work- 
ing, but within a millionth of a second 
later the receiver must be open to receive 
the faint echo and the transmitter must 
be closed off so that it will not absorb 
any of the weak incoming energy. 

To carry the energy from the radar 
transmitter to the antenna, ordinary wires 
ind coaxial cables are unsatisfactory. For 
the microwaves used in radar, it is more 
eficient to use wave guides, which are 
really carefully proportioned hollow 
pipes known to radar men as “plumbing.” 
For certain of the equipment these wave 
uides may look like rectangular rain- 


spouts. The high frequency currents from 
the transmitter are converted into electro- 
magnetic radiation at the bottom of the 
pipe and guided through the pipe by 
successive reflections from the inside sur- 
face. 

The problem of the antenna design 
was also a major one. It had to be highly 
directional. This can be done either by 
building it up of an array of small an- 
tennas, or by using the searchlight prin- 
ciple of spraying the energy into a large 
parabolic mirror which focusses the en- 
ergy into a beam. In either case, the 
larger the antenna, the sharper the beam, 
but it can be made small enough to go 
on an airplane. 


To use the radar to search the whole 
expanse of sea and sky, the antenna is 
turned, swung around or up and down to 
direct the beam in the various directions. 

What the radar picks up is shown to 
the operator on a television-type screen. 
In the simplest type, an electrical mech- 
anism causes a spot of light to trace a 
line across the screen at a uniform speed. 
The spot starts at one side at the instant 
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the transmitter goes off. Whenever an 
echo comes in, the spot gives an upward 
bounce or “pip.” The distance of this 
pip from the starting point gives the 
time required for the echo to return and 
therefore the distance of the ship or other 
target. 

A target 1,000 yards from the radar 
will give a pip only six millionths of a 
second later than the transmitted pulse. 

It is possible to set up the radar sys 
tem to see all directions on one screen, 
with any ships and the shoreline appear- 
ing as in a map with the radar operator 
and his ship in the center. This is done 
by rotating the whole antenna system 
from one to 20 times a minute, scanning 
the whole horizon. 

In this case, the dot of light starts from 
the center and moves outward in a di 
rection corresponding to the direction ot 
the antenna. Each echo, instead of mak- 
ing a pip, makes a bright spot of light, 
indicating both the direction and the dis 
tance of the ship that reflected it. The 
screen thus is an accurate map showing 
the positions of all the surrounding ships. 
The radar operator can, in fact, watch 
the shells move across the screen toward 
the target pip, and can even see the 
splashes they make when they hit the 
water. 

An incident quoted in the official re- 
port tells of the commodore of a de- 
stroyer force who was watching the 
radar screen. It was a spectacular battle 
with blazing Japanese ships. (Turn page) 





RADAR BOMBSIGHT—4At the left is an ordinary air navigator’s chart of 

Tampa Bay, Fla. At the right is the same “target” as seen on the radar 

bombsight screen. The straight lines across the water near the top of the 

picture are bridges and causeways. The small white dots show how boats and 

ships look to the radar eye. Notice how clearly land and water masses are 
distinguished. 
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“Come up here, for the sight of your 
life!” the captain called down to the com- 


modore. 
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“No thanks,” replied the commodore, 


“I can see better from here.” 
Science News Letter, August 25, 1945 


Water Spreads Hepatitis 


First experimental evidence shows that the infec- 
tious liver disease is acquired in this way. Gamma globulin 


from blood gives protection. 


> FOR apparently the first time, medi- 
cal scientists have experimental evidence 
that infectious hepatitis spreads through 
contaminated drinking water. This is an 
inflammatory liver disease sometimes ac- 
companied by jaundice which became 
widespread among both civilians and 
military forces during the war. 

With this first comes also 
the first satisfactory evidence that a virus 
disease can be naturally acquired by 


rs 
medical 


humans through water. 

Studies showing these facts are re- 
ported in the Journal of the American 
Medical Association (Aug. 11) by Capt. 
John R. Neefe, of the Army Medical 
Corps, and Dr. Joseph Stokes, Jr., of 
Philadelphia. 

Gamma globulin from human blood, 
which is used to give protection against 
measles, will also protect against this 
infectious hepatitis, it was found in trials 
during an epidemic in a heavy bombard- 
ment group and various regiments of the 
ground forces in the Mediterranean 
Theater last winter. These trials are re- 
ported in the same issue of the medical 
journal by Dr. Stokes and Capt. Sydney 
S. Gellis, Maj. George M. Brother, Maj. 
William M. Hall, Col. Hugh R. Gilmore 
and Maj. Emil Beyer of the Army Medi- 
cal Corps and Capt. Richard A. Morris- 
sey of the Army Sanitary Corps. 

Tests of gamma globulin as a protective 
against infectious hepatitis in the armed 
forces followed a test of the material by 
Dr. Stokes and Capt. Neefe during an 
outbreak of the disease in a camp for 
boys and girls last summer. The dis- 
covery that the virus causing the disease 
could be spread through contaminated 
water was made in further studies of 
this same epidemic. The water became 
contaminated through intestinal wastes 
from infected persons. 

Chlorination of drinking water accord- 
ing to procedures commonly used for 
rapid disinfection under emergency con- 
ditions did not inactivate or weaken the 
virus, Dr. Stokes and Capt. Neefe found 


in studies made with Maj. James B. Baty, 
of the Army Sanitary Corps, and Dr. 
John G. Reinhold, principal biochemist 
of the Philadelphia General Hospital. 
“Superchlorination” of infected water 
definitely reduced the ability of the 
virus to cause disease. Treatment cf con- 
taminated water with sodium carbonate 
and aluminum sulfate, used to remove 
extraneous material from drinking water 
by coagulation, and activated carbon, also 
used to remove materials from water, did 
not completely remove or inactivate the 
virus or germ of infectious hepatitis. 
Methods used to disinfect water, the 
scientists report, may have to be modified 
further in order to inactivate completely 
the germ that causes infectious hepatitis. 
Human volunteers had to be used for 
the studies, since there is no way of 
knowing whether the virus of the disease 
is present in a given material except by 
demonstrating the ability of that material 
to produce the disease in humans. Con- 
scientious objectors and members of the 
Civilian Public Service Unit 140 of Phil- 
adelphia were among those volunteering 
for the studies. Besides drinking sus- 
pected and known to be infected water, 
these volunteers had blood serum, nose 
and throat washings and material from 
body wastes of patients given them, in 
order to learn how the germ spreads. 
All the studies were carried out under 
the direction of the commission on 
measles and mumps of the Army 
Epidemiological Board. 
Science News Letter, August 25, 1945 
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Excelsior Planks for 
Your Postwar House 


>» THAT NEW house you are going to 
build now that the war is over may be 
made of excelsior instead of solid boards 
and planks sawed out of big logs. A proc- 
ess for making planks out of excelsior 
and Portland cement has been patented 
by Armin Elmendorf of Winnetka, III. 
The excelsior, which may be made 


from such cheap, low-grade timber va- 
rieties as cottonwood or aspen, is first 
immersed successively in sodium silicate 
and calcium chloride. These chemicals 
react together to precipitate calcium sili- 
ate on the fibers; common salt, the other 
product of the reaction, is removed by 
washing. The excelsior is then mixed with 
a concrete slurry, molded to the desired 
dimensions, cured for a suitable period 
in a moist room, and set aside to dry. 
Rights in Mr. Elmendorf’s patent, No. 
2,377,484, are assigned to the Celotex 
Corporation. 
Science News Letter, August 25, 1945 
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HowRadar Saved England 


It detected hostile warships from aircraft, warned 
of the approach of enemy aircraft, and defended harbors 
and coasts against small enemy vessels. 


> HOW RADAR saved England from 
Hitler in the 1940 Battle of Britain and 
later from rocket bombs, the close co- 
operation of Great Britain and the United 
States in the development of radar even 
before Pearl Harbor, and the part played 
by radar in the air forces, on shipboard, 
and particularly in clearing the Atlantic 
of Nazi submarines, are revealed by the 
British Information Services. 

The detection of hostile warships from 
aircraft, the warning of the approach of 
enemy aircraft, the defense of harbor 
and coasts against small enemy vessels, 
the feeding of gunnery data to predictors 
from “radiolocation,” or radar equip- 
ment, the control of searchlights to il- 
luminate aircraft targets, all these, the 
report states, were accomplished facts 
by the outbreak of the war in Septem- 
ber, 1939. Outstanding improvements 
were, of course, made |ater. 

The Battle of Britain, in 1940, was 
the turning point in the war, and it was 
the highly advanced system of coastal 
radar stations, begun in 1935, that made 
the victory possible, according to the 
report. These stations covered the east 
and south coasts of England. The Ger- 
mans were unaware of their scope and 
accuracy. Nazi bombers taking off from 
France were watched by English radar 
throughout their entire flight no matter 
how roundabout their route. The ad- 
vance information relative to the size of 
Nazi air squadrons and their routes is 
responsible for their defeat. 

As the science of radar advanced, it 
was found possible to design complete 
stations so small that they could be fitted 
into an aircraft. They were at once in- 
stalled in night fighters with such im- 
mediate success that within a few months 
the Luftwaffe was forced, in May, 1941, 
to discontinue the London blitz. 

Before the Battle of Britain, the Eng- 
lish Army and Navy, as well as the 
R.A.F., saw the importance of radar 
and set up research to find how it could 
be adapted to their particular needs. 
The Royal Navy began by using radar 
as an air-warning device but quickly 
found that as a method of range finding 
and gunlaying it was without a rival. 
Compact radar sets for gunfire control 
have been in British naval ships since 


1940, and contributed greatly to their 
successes. 

Robot bombs from the mainland coast 
directed on London were conquered 
largely by radar. “One of radar’s most 
uncanny developments,” the report de- 
clares, “a gun which aims itself and 
follows a moving target automatically 
and unerringly, was the climax, in 1944, 
of the British Army’s research into radar 
applications. 

“This British invention was incorpo- 
rated into United States equipment, and 
quantities were manufactured and 
shipped to Britain, just in time to shoot 
down 80°% of the flying bombs which 
were destroyed by anti-aircraft _bat- 
teries.”” 

A radar set called A.S.V. (air-to-sur- 
face vessel), which showed the presence 
of shipping, was installed in aircraft in 
1939. Early in 1942 a version of A.S.V. 
was introduced which was capable of 
detecting surfaced submarines. This even- 
tually robbed the commanders of these 
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vessels of immunity from aerial attack 
at night when they were accustomed to 
surface. This equipment helped win the 
Battle of the Atlantic. 

While the report claims for England 
the first operational system of radar to 
be installed in the world, that is, the 
detection towers installed along the coast, 
it gives credit to America for her inde- 
pendent development of radar, and par- 
ticularly for her mass production of 
American, British, or cooperatively de- 
signed equipment. 

In August, 1940, at the very moment 
when radar was proving its supreme 
value in- the Battle of Britain, a small 
group of British scientists arrived se- 
cretly in Washington with complete 
plans of existing equipment and _pro- 
posed equipment not yet fully developed. 
From that time on there has been a full 
interchange of information and research 
and the closest collaboration in develop- 
ment. 


Science News Letter, August 25, 1945 
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Mortality in Childbirth 
Cut by One-Third 


> THE CHANCE that a mother will 
live to enjoy the child she brought into 
the world is continually improving. The 





RADAR MANUFACTURE—This is the way those super-secret radar fac- 

tories looked. Here the equipment is being assembled in a General Electric 

plant for use in the U. S. Navy. Notice that the large tube which acts as 

electronic eye for the set is visible in side view in the set being handled by 

the worker at the left. The face of the tube shows in the set in the left 
foreground. 
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mortality of women giving birth to chil- 
dren was cut by more than one-third 
in the United States during the first 
three years of this decade, areas with 
the worst records showing the greatest 
improvement. Only 20 white mothers 
per 10,000 live births died in 1943 and 
51 colored mothers per 10,000 for the 
same year. 

In 1940 maternal mortality in the 
white population ranged from a high 
of 39 per 10,000 live births in the East 
South Central states, to 27 in the Pacific 
states, census figures show. The differ- 
ence between these rates was nearly 
halved by 1943, when the rate for the 
East South Central states was 25 per 
10,000, the Pacific states it 
was only 18. 

Closely associated with the untavor- 
able record for the East South Central 
states, point out statisticians of the Metro- 


while for 
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politan Life Insurance Company, is the 
fact that only 43° of the confinements 
were attended by a physician in a hos- 
pital, a percentage smaller than for any 
other area. In the Pacific states, where 
the maternal mortality was lowest, 95°, 
of the women gave birth to their babies 
in a hospital. 

For the country as a whole, maternal 
mortality among the colored was fully 
2% times as high as that for the whites. 
Whereas 77°% of the white births were 
hospitalized, only 339% of the colored 
were so cared for. In the East South 
Central states only 12° of the confine- 
ments were hospitalized, as few as 28% 
had the care of a physician in the home 
and 60°% were attended by a midwife. 
In contrast to this, in the New England 
states 88°, of the confinements among 
the colored were in hospitals and 12° 


had medical attention at home. 
Science News Letter, August 25, 1945 


Atom No Longer Unknown 


Only a half century ago, it was believed to be minute 
but solid “chunk” of matter. Complex structure gradually 


disclosed to physicists. 


> IF THE atom has seemed a mysteri- 
ous and theoretical commodity up to now, 
it is so no longer. It has landed in our 
thought, literally like a bomb-shell. What 
is this atom which the physicist splits, 
and how does he do it? 

Until shortly before the year 1900 it 
was purely an academic question whether 
matter—a lump of coal or a quantity of 
air—could be divided and subdivided for- 
ever, or whether, eventually, a bit would 
be found so tiny that to divide it would 
be to destroy it, or at least to change it 
into something different. The mind pre 
ters the first theory, for the imagination 
sees each of the halves of the divided 
piece looking much like the original. The 
boundary where this no longer holds 
true is outside the conditions of our ex- 
perience. 

But chemists, who had been studying 
the way substances combine, had long 
believed that they could explain the way 
combinations take place only by assum- 
ing units of each material. If water is 
always composed of twice as much hy- 
drogen as oxygen, as they found to '< 
true when they weighed the materials, 
then it seems obvious that, divided small 
enough, the ultimate drop of water will 
be reached. This ultimate drop the chem- 
ist calls the molecule. He believes it is 


composed of one atom of oxygen and 
two atoms of hydrogen. Divide it, and 
you no longer have water, but only the 
atoms composing it. 

The indivisible atom was enough to 
explain chemical reactions. There was no 
need to inquire into its constitution until 
the turn of the century, when the dis- 
coveries of radioactivity and X-rays posed 
problems that could be answered only by 
supposing that the light that made the 
new chemicals shine and the radiations 
that fogged photographic plates must 
come from the structure of the atom it- 
self. 

The amazing new science of atomic 
physics grew out of the study of these 
new and unsuspected properties of mat- 
ter. As one set of new properties was 
tagged as belonging to the nucleus of 
positive electricity which seems to hold 
the atom structure together, and another 
as due to the planetary electrons which 
can be pictured as circling around it, the 
image of the atom as a miniature solar 
system developed. 

Studying the radioactive elements, ra- 
dium, uranium, thorium and the similar 
short-lived ones that exist temporarily as 
their disintegration products, scientists 
found them to be giving off three dif- 
ferent kinds of rays, which they named 


for the first three letters of the Greek 
alphabet. The alpha rays are composed 
of a stream of nuclei of helium atoms, 
the first recognized case of one element 
appearing as a disintegration product of 
another element. Alpha rays travel with 
such enormous energy, compared with 
their size, that they seem usable as a 
source of useful work. Beta rays are 
composed of electrons, not matter at all, 
but units of electricity. Gamma rays are 
like light waves and X-rays. 

Since these rays given off by forces 
within the atom are among the very few 
materials in the universe comparable in 
size to the atom, physicists thought of 
using them as tools for experimenting 
with atom structure. In 1919 Sir Ernest 
Rutherford shot streams of helium nuclei, 
the alpha rays, through oxygen, nitrogen 
and other common gases and succeeded 
in getting some of the particles to col- 
lide with the central part of an occa- 
sional atom. While he could not see the 
particles, he could make them take their 
own pictures of the luminous trails they 
left behind them. 

After the method of observing atom- 
trails had been worked out, physicists 
were able to use it and developments of 
it to learn what happens when atom 
“bombardment” is tried under various 
conditions, and how the number of “hits” 
can be increased. Ways to speed up the 
bombarding particles were learned. The 
greater the speed, the more hits there 
were recorded. 
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Shipping Vegetables in 
Snow-Ice Keeps Freshness 


> VEGETABLE produce shipped 
bedded down in finely granulated ice 
keeps its freshness, crispness, and vita 
min C content over a longer period, re 
searches conducted in 21 colleges through- 
out the country have shown. 

“This method of refrigerating prod- 
uce with snow-ice is like the protective 
effect of the late spring snows on vege- 
tation,” Charles F. Belshaw, research 
consultant of the National Association of 
Ice Industries, said, speaking as guest oi 
Watson Davis, Science Service director, 
on the CBS program “Adventures in 
Science.” 

Researches show that vitamin C reten- 
tion in foods is essential in the retention 
of flavor and that keeping vegetables fresh 
through use of snow-ice will bring food 
to the dinner table so that it tastes better 
and is nutritionally better. 
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Whole blood was shipped successfully 
across the Pacific in an insulated con- 
tainer in which the bottled blood is placed 
in racks around a large compartment of 
cracked ice, Mr. Belshaw said. Although 


temperatures inside planes in the Pacific 


PHYSICS 
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often go as high as 130 degrees, this 
method keeps the blood to be used in 
treating the wounded at a temperature 
between 40 and 45 degrees which is nec- 
essary to keep it in usable condition. 
Science News Letter, August 25, 1945 


Atom Force Due to Brisance 


The suddenness of change from solid to gaseous state 
is responsible for the explosive force which makes the new 
atomic bomb the most terrible weapon yet devised. 


>» THE EXPLOSIVE force which makes 
the new atomic bomb the most terrible 
weapon man has yet devised for his own 
destruction comes from sudden release 
of energy. In most explosions energy 
makes itself known as heat and as shat- 
tering of nearby objects, caused by ex- 
pansion of hot gases. This suddenness in 
release of power, known to explosives 
experts as brisance, depends largely on 
the speed with which the reaction takes 
place. Nitroglycerin has more brisance 
than gunpowder because it burns so 
much faster. 

The new bomb is known to be pow- 
ered with atomic energy. The feature of 
atomic energy which makes it a promis- 
ing field for research is that, although 
the amounts of material available for 
use in the whole world are very minute, 
the amount of energy they can release is 
relatively enormous. 

Conventional explosives are chemicals 
which burn very quickly, forming prod- 
ucts which are wholly gases. These gases 
expand very fast in the heat their burn- 
ing generates. They do not depend on 
air for their combustion. They carry in 
their own formulas the proper kinds and 
amounts of chemicals to form destructive 
masses of expanding gas, which push 
everything out of their way. They have 
to be mixtures which are relatively safe 
to handle, but which let go with a bang 
when set off by a detonator. The detona- 
tor supplies the margin of extra energy 
necessary to start the reaction. 

Explosions due to sudden firing of 
small particles, like the dust and chaff 
in grain elevators, no less than those 
caused by explosives of the ammunition 
type, result in waves of hot gases. When 
confined in small space, these gases ex- 
pand in every direction, and any part of 
their surroundings that can be moved is 
thrown or shattered violently by the blast. 
Dust is explosive because the large sur- 
face of its fine particles makes contact 


with plenty of oxygen in the air to burn 
it. Any chance spark can set it on fire. 

Not all explosions result in release of 
energy. An overheated steam boiler ex- 
plodes because the pressure of the gas 
inside has become greater than the walls 
of the boiler can support. The escaping 
steam becomes cooler, as contrasted with 
the hot combustion products of the dust 
and ammunition types. But whatever the 
cause, the shattering effect is capable of 
doing great damage. 

Judging from the reports of the experi- 
mental explosion in New Mexico, both 
the brisance and the heat developed by 
the atomic power bomb are tremendous. 
If the steel tower which is reported to 
have disappeared is not found far away 
in the form of twisted scrap, or a melted 
puddle of iron at the site where it stood 
when the experiment started, it must be 
presumed to have vaporized. This would 
indicate temperatures hotter than 3,000 
degrees Centigrade, or 5,400 degrees 
Fahrenheit. Astronomers are more fa- 
miliar with temperatures in this range 
than are furnace men who work with 
molten earth materials. At even half that 
temperature, around the melting point 
of iron, life would vanish instantly in a 


puff of smoke. 
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POPULATION 


Small Town Girls Likely 
To Marry in Their Teens 


> GIRLS living in small southern towns 
in the United States are most likely to 
marry before they are 20; those living in 
large northeastern cities are least likely 
to marry young. 

One-ninth, or 11.194, of the native 
white girls between the ages of 15 and 
19 were married at the time of the 1940 
census, the Metropolitan Life Insurance 
Company points out in its statistical bul- 
letin. In the South, 18% of the young 
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TESTED—The radar transmitter set 
up for testing in a General Electric 


plant. 


girls of the region were married before 
they were 20, and 20.6% of the girls in 
communities of less than 2,500 inhab- 
itants. 

In the larger cities only 6.39% of the 
girls from the ages of 15 to 19 were mar- 
ried, while in the smaller towns and 
villages throughout the country 15.1°/ 
had been married. The farther west a 
young girl goes along the northern tier 
of the country, the better appear to be 
her chances for early marriage. 

Although girls in our small towns and 
villages may have a better chance for 
early marriage than those in large cities, 
figures of the U. S. Bureau of the Cen- 
sus show that the probability of even- 
tual marriage is greatest for those who 
remain on the farm. 

Girls in the West have a better chance 
of eventual marriage than girls in other 
sections of the country, irrespective of 
whether they are living in cities or 
whether they have remained on the farm. 
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Frogs croak mostly during the breed- 
ing season. 


Metallic salts of quinine, added in tiny 
quantities to materials used in artificial 
teeth, give them fluorescence and make 
them glow under ultraviolet light sim- 
ilar to natural teeth. 
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PHYSICS-N AVIGATION 


Electronic Navigator Is 
Adaptation of Radar 


> AN ELECTRONIC NAVIGATOR 
for ocean, lake and river ships, that will 
detect by radar above-water obstacles 
such as other vesse!s, icebergs, land, light- 
houses and buoys, is under test on ship- 
board by the U. S. Maritime Commis- 
sion, it is now announced. It will detect 
these obstacles through darkness, fog 
and storm at distances up to 30 miles, 
depending on the size of the object. 

The tests are being made on the SS 
American Mariner, training ship of the 
WSA’s Maritime Service training pro- 
gram. Additional sets will be placed soon 
on other vessels. When materials are 
available the equipment will be obtain- 
able by commercial shipping, both on in- 
land waters and on the sea. 

The device operates on the radar prin- 
ciple of radio waves which are reflected 
from objects and are measured to give 
true bearing and distances of the object 
trom the point of sending. It has a ro- 
tating antenna, located on top deck of 
the vessel, sending out powerful radio 
micro-waves capable of penetrating fog 
or other atmospheric conditions. If these 
pulses hit an object, some of them are 
reflected back to the rotating antenna, 
which also contains a receiving antenna. 

The apparatus is an adaptation of ra- 
dar equipment that has served a valuable 
war purpose. The set under test was 
developed by the General Electric Com- 
pany laboratories at Schenectady, N. Y. 
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“Canning” Uranium Slugs 
Difficult Bomb Problem 


> HOME CANNERS preserving the 
harvest of their Victory Gardens who 
may have an occasional failure don’t 
know what real canning problems are. 
Learning how to “can” uranium slugs 
was one of the most difficult problems 
encountered in making atomic bombs, 
Dr. H. D. Smyth, of Princeton Univer- 
sity and consultant on the project, re- 
lates in the technical report released by 
the War Department. The failure of a 
single “can” might have caused an en- 
tire operating unit to be shut down. 
The most efficient way of cooling the 
uranium would have been to let the 
water flow in direct contact with the 
radioactive metal in which the heat was 
being produced. This seemed out of the 
question, however, since uranium would 
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react chemically with the water. It was 
feared direct contact between the two 
would put a dangerous amount of radio- 
active material into solution and prob- 
ably even disintegrate the uranium slugs. 

No one who lived through the period 
of design and construction of the Han- 
ford, Wash., plant is likely to forget the 
problem of sealing the uranium slugs in 
protective metal jackets, states Dr. Smyth. 
The state of the “canning problem” 
could be roughly estimated by the at- 
mosphere of gloom or joy to be found 
around the laboratory. 

A sheath had to be found that would 
protect uranium from water corrosion, 
keep fission products out of the water, 
transmit heat from the uranium to the 
water and not absorb too many neutrons. 

Metal jackets or cans of thin aluminum 
were feasible from the nuclear point of 
view and were chosen early as the most 
likely solution of the problem, but alter- 
native ideas continued to be explored. 
Both the problem of getting a uniform 
heat-conducting bond between the urani- 
um and the surrounding aluminum, and 
that of effecting a gas-tight closure for 
the can proved troublesome. 

Even up to a few weeks before it was 
time to load the uranium slugs into the 
pile there was no certainty that any of 
the processes under development would 
be satisfactory. A final minor but ap- 
parently important modification in the 
canning process was adopted in Octo- 
ber, 1944, and up to the time of the re- 


port there had been no canning failures. 
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INVENTION 


New Milling Method 
Makes Aseptic Flour 


> FROM an inventor in France, in pre- 
liberation days, came the application that 
eventuated in patent 2,379,677, on a 
milling method which the inventor, 
Voldemar Borsakovsky, claims will pro- 
duce a flour so nearly free of bacterial 
life that its keeping qualities are better. 
The wheat is first moistened, then tum- 
bled in a rotor having abrasive inner 
walls, to “peel” off its indigestible cellu- 
lose outer coat. After the loosened bran 
and abrasive particles have been sep- 
arated out, the grain is sterilized with 
a germ-killing gas, and finally milled in 
an atmosphere of a non-toxic gas. 
Because rights in patents issued to cit- 
izens of formerly enemy-occupied coun- 
tries have not yet been unscrambled, this 
patent is vested in the Alien Property 


Custodian. 
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RLECTRONICS 


Lighthouse Tube Used 
To Make Radar Effective 


See Front Cover 
> THE FAMOUS lighthouse _ tube, 


known to engineers as a megatron tube, 
in which the grid, anode and cathode 
are of unconventional design (See SNL, 
August 19, 1944), was developed for use 
in radar, it is now revealed. 

As frequencies in use became higher 
and wavelengths shorter, electronic tubes 
to produce the radio signals had to be 
smaller and the ability of the conven- 
tional type of tube to produce the neces- 
sary radio power became less. The new 
lighthouse tubes shown on the front cov- 
er of this Scrence News Letter are ex- 
tremely compact and yet they have a 
high power output. The larger tube on 
the left is a transmitting tube; the others 
are receiving tubes. 

Now that the war is over, it is an- 
ticipated that these tubes will be useful 
in television and FM systems as well as 
navigation aids. 
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INVENTION 


Separate Sterilizing 
For Cans and Contents 


> SOMETHING new in canning meth- 
ods for fruit and vegetable juices and 
other liquids is offered in patent 2,380,- 
964, obtained by R. H. C. Mueller of 
Oak Park, Ill. In conventional canning 
practice, the cans are first filled and 
sealed, then placed in steam sterilizers 
for processing. This offers some disad- 
vantages, especially when the juices are 
liable to injury by the prolonged high 
temperature necessary. 

In Mr. Mueller’s process, the cans are 
sealed empty, then cooled by passing 
quickly through a chilling bath, then 
conveyed to the filling machine. In the 
meantime, the juice or other liquid has 
been sterilized in bulk and is awaiting 
the cans in a reservoir, under a sterile 
atmosphere. 

A hole is punched in the end of each 
can, the sterile liquid is forced in under 
pressure and the opening is quickly 
sealed while the can is still in the sterile 


atmosphere. 
Science News Letter, August 25, 1945 
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CHEMISTRY 


Permanents Achieved 
By Splitting Molecules 


> THE TRANSFORMATION of 
straight, lank hair on a woman’s head 
into soft curls and ringlets by the cold 
wave method of permanent waving turns 
out to be another triumph of modern 
chemistry. 

Even the cracking of petroleum for the 
production of ethylene gas is involved, 
since substances synthesized from this 
may be used in the process. Details of the 
chemistry of cold waving are reported in 
The Technology Review (June), edited 
at the Massachusetts Institute of Tech- 
nology. 

Briefly, the cold wave method consists 
in applying chemicals which split cer- 
tain protein molecules in hair. Among 
the chemicals that may be used at this 
stage are sodium sulfide, ammonium thio- 
glycollate, and beta-hydroxyethylmercap- 
tane, synthetic from ethylene gas. The 
unpleasant odors from these are camou- 
flaged by perfumes. 

The atoms of the split molecules are 
pulled into another pattern by the wind- 
ing process familiar to those who give 
and get permanents. Then other chem- 
icals are applied to recombine the atoms. 
Your hairdresser may refer to this last 
step as the “neutralizing” process. Chem- 
ically, it is an oxidizing process. 
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PHYSICS 


Defense Planned Against 
Radioactive Poison Gas 


> DISCLOSURE of a hair-raising war 
danger now happily passed but which 
must have given a handful of scientists 
and top government officials many sleep- 
less nights appears in technical informa- 
tion about the atomic bomb released by 
the War Department. 

The possibility that the Nazis might 
make a surprise use of radioactive pois- 
ons in a “particularly vicious form of 
poison gas” was considered early in the 
American scientists’ atom splitting ex- 
periments. Defensive measures were 
planned. 

Radioactive poisons resulting from 
atom splitting were first mentioned in 
May, 1940, in a report of a National 
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Academy of Sciences committee. They 
develop as the chain reaction of uranium 
splitting proceeds and have, in practice, 
turned out to be “the most troublesome 
feature of a reacting pile.” They differ 
chemically from uranium, so it was be- 
lieved it might be possible to extract 
them and use them “like a particularly 
vicious form of poison gas.” 

This idea was developed in a report 
written by Dr. E. Wigner and Dr. H. D. 
Smyth of Princeton University on Dec. 
10, 1941, the day before we declared 
war on Germany. These scientists con- 
cluded that the fission, or atom-split, 
products “produced in one day’s run of 
a 100,000 kilowatt chain-reacting pile 
might be sufficient to make a large area 
uninhabitable.” 

The use of these poisons was not rec- 
ommended by the scientists, nor has it 
been seriously proposed since by the re- 
sponsible authorities. The scientists and 
authorities, however, knew that the Ger- 
mans were also racing to produce atomic 
power for military use. 

“Serious consideration was given,” the 
report states, “to the possibility that the 
Germans might make surprise use of 
radioactive poisons and defensive meas- 
ures were planned.” 

Radioactive xenon, radioactive iodine 
and some 28 other chemical elements, 
all highly radioactive, are produced when 
uranium is split by fission. The safe dis- 
posal of these poisonous gases, so as to 
avoid endangering the territory sur- 
rounding the uranium-splitting plants, 
was a troublesome problem. The scien- 
tists were able to solve this as well as to 
plan for defense against possible use by 
the enemy of radioactive poisons pro- 
duced by uranium fission. 
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Glass-to-Steel Fusing 
Makes Airtight Seals 


> GLASS-TO-STEEL fusing, to make 
a permanent airtight seal for metal elec- 
tron tubes, is now possible through a 
method developed by engineers of the 
tube division of the Radio Corporation 
of America. It permits the use of a staple 
metal for the glass-to-metal seal in place 
of special alloys. 

The new method depends upon the 
control of processing so as to secure good 
“wetting” of the steel by the glass. Also 
it incorporates a mechanical design which 
provides compression strains at the glass- 
metal boundary, thus compensating for 
the difference in expansion of the metals. 
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Television Broadcasting 
From the Sky to Be Tested 


> TELEVISION broadcasting from sta- 
tions in the sky six miles above the earth, 
in airplanes slowly cruising in circles, 
will be tested as soon as permits and 
equipment can be obtained, it is just 
announced by the Westinghouse Electric 
Corporation. Initial flight tests of the 
system, known as Westinghouse Strato- 
vision, are expected to be made this fall. 

The system would employ a low-pow- 
ered ground transmitter to send televi- 
sion, and frequency modulation broadcast 
waves, to a specially designed high- 
altitude plane circling overhead. The 
plane would be equipped with receivers 
and transmitters for re-broadcasting the 
programs back to the earth. 


The advantages to be gained by this 
television broadcasting from the strato- 
sphere are wide coverage and relatively 
low cost over other systems proposed. 
Television and FM waves travel in a 
straight line and for all practical pur- 
poses, according to Walter Evans of 
Westinghouse, stop at the horizon. This 
means, he says, that television broadcasts 
from the highest practical tower erected 
on the ground cannot be received much 
more than 50 miles away. 


“The Stratovision system,” he explains, 
“simply puts the antenna and transmitter 
in an airplane flying in lazy circles 30,000 
feet above the earth, out of sight of 
human eyes. The shortwaves sent out 
from this airborne antenna would blan- 
ket the earth’s surface like a great in- 
verted ice cream cone, covering an area 
422 miles across or equal to the com- 
bined area of New York, Pennsylvania 
and New Jersey.” 

Eight such Stratovision planes proper- 
ly positioned would give television and 
FM coverage from coast to coast. 

“To provide comparable service by 
ground installations,’ Mr. Evans de- 
clares, “would require approximately 
100 costly relay towers and hundreds of 
transmitters; or a coast-to-coast coaxial 
cable network which is estimated to cost 
at least $100,000,000.” 


The addition of six more planes in 
the right places would provide Stratovi- 
sion coverage for 51° of the nation’s 
area and 78°, of its population. 

A special slow-speed plane, almost as 
large as the B-29, has been designed for 
the stratovision system by the Glenn L. 
Martin Company of Baltimore. 
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GENERAL SCIENCE 


Critical Shortage 


Wastage of scientific talent in making war has led 
to deficit of over 150,000 in training in science. National 
science scholarships urged to meet need. 


By WATSON DAVIS 


> THE greatest and most critica] short- 
age in America, when viewed from a few 
years in the future, is the lack and wast- 
age of scientific talent. 

Science and technology in making war 
have been given the highest priority. 
Industry and government are making 
large and promising plans for the ex- 
pansion of scientific research now that 
the war is over. Nevertheless, the young 
men who should be the scientists of the 
future have been inducted into the armed 
forces without any opportunity to con- 
tribute to the nation and the world their 
unusual and relatively rare abilities. By 
the thousands they are still in the armed 
forces doing non-scientific tasks. 

Almost alone among the nations of the 
world, the United States has, through 
a series of expediencies and unhappy de- 
cisions in high places, left the scientific 
research abilities of the nation relatively 
unprotected from the ravages of war. 

In England and in Russia, and even in 
Germany, young scientists were not al- 
lowed to join the fighting forces even 
if they wished to do so. They were set 
at tasks for which their abilities and 
training fitted them so that they could 
be best used in the war effort. 

The recent report by Dr. Vannevar 
Bush, director of the Office of Scientific 
Research and Development, to the Presi 
dent stated: 


Few Over 18 


“Among the young men and women 
qualified to take up sciéntific work, since 
1940 there have been few students over 
18, except some in medicine and engi- 
neering in Army and Navy programs and 
a few 4-F’s, who have followed an in- 
tegrated scientific course of studies. 
Neither our allies nor, so far as we 
know, our enemies have done anything 
so radical as thus to suspend almost com- 
pletely their educational activities in sci- 
entific pursuits during the war period.” 

In the United States the question of 
whether a young scientist in college, or 
working in a research laboratory, would 
be inducted into the armed service was 
left largely to the discretion of the local 


draft board. Draft boards, of course, have 
only limited information as to the needs, 
methods and urgencies of research. They 
are under the democratic pressure “that 
your boy is no better than my boy.” 

As a consequence, it is estimated by a 
careful inquiry of experts that the deficit 
of science and technology students who 
but for the war would have received 
bachelor’s degrees, is about 150,000. And 
the deficit of those obtaining Ph.D. de- 
grees in these fields will amount in 1955 
to about 17,000. It takes at least six 
years from college entry to achieve a doc- 
tor’s degree or its equivalent in science 
and engineering. This advanced training 
is quite necessary these days for those 
who are to explore the unknown and 
make the necessary developments out of 
which will come new cures for disease, 
new industries and better living condi- 
tions. 


Only Part of the Story 


These figures from the Bush report on 
our great endless frontier, which is sci- 
ence, tell only part of the story. These 
figures show only the great lack of sci- 
entific research personnel in order to keep 
our nation’s scientific and technological 
resources at the level that they were be- 
fore the war. 

Now that the war is ended, truly tre- 
mendous research programs are being an- 
nounced and discussed. One industrial 
operation alone is to spend $20,000,000 on 
a new research laboratory and expand 
manyfold its already extensive investiga- 
tional facilities. The Bush report recom- 
mends federal research expenditures of 
$33,000,000 for the first year, rising to 
$122,500,000 at the end of five years, this 
expenditure to be in addition to the reg- 
ular federal expenditures for research at 
a peacetime level. 

Real need of scientists of the future is 
for this reason much greater than the 
estimates of deficits would indicate. For 
every scientist that worked before or dur- 
ing the war, two or three will be needed 
after the war. At least a quarter of a 
million young men and women should 
get back to college as fast as possible 
and begin studying these science and 
technical courses which they have been 


unable to pursue due to the interrup- 
tion of the war. 

This figure does not include the need 
for medical students to augment and 
maintain our supply of doctors in this 
country, nor do@s it include the related 
specialties of dentistry, pharmacy, veter- 
inary medicine, etc. 

Neither does it include the need of 
technically trained workers for control 
and development in industrial plants that 
make chemicals, metals, machinery and 
the other thousand and one things that 
are needed in the peacetime world. 

One of the greatest blows to the con- 
tinuance of scientific training by young 
men in the armed services was the plac- 
ing in the infantry of approximately 100,- 
000 Army specialized training corps men, 
about the middle of 1943. Up to that 
time the Army, as well as the Navy, had 
a college training program in many in- 
stitutions throughout the countiy in or- 
der to provide the armed services with 
the technical and scientific personnel that 
was needed. This program was for all 
practical purposes wiped out in 1943 by 
the decision that placed all of these young 
men in the infantry, preparatory to the 
European invasion. Whether this sac 
rifice was needed to provide additional 
strength to the infantry will be a judg- 
ment of history. It is indisputable, how- 
ever, that our scientific forces would, in 
all probability, be in much better condi- 
tion now if this well-thought-out pro- 
gram had not been abandoned at that 
time. 

There would have been some loss in 
scientific training even if the Army spe- 
cialized training program had continued 
because the subjects taken in these col- 
lege courses as arranged by the Army 
were oriented toward military service 
rather than toward basic scientific tech- 
nological service. The Navy’s various V- 
programs for officer training in colleges 
were not interrupted in this manner, and 
it is to be expected that a larger percent- 
age of the young men in the Navy with 
potential scientific research abilities will 
eventually have a larger and earlier op- 
portunity to enter into scientific research 
and development work. 

To rescue the generation of young po- 
tential scientists now in uniform, the 
Army and the Navy are being urged by 
Dr. Bush and his committee to search 
out, discover and send back to college 
immediately those men who prior to or 
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luring the war have given evidence of 
alent for science. 

These scientifically talented young men, 
under this plan, would be ordered, by 
name, to duty in the United States as 
students for training in science and en- 
gineering of a grade and quality avail- 
able to civilians in normal times. 

The total number that would be se- 
lected on merit alone would probably be 
no more than a 100,000 which, under 
present conditions, would hardly have 
military significance. 

But for building up the nation’s sci- 
entific strength, that number would be 
very significant. These men would con- 
stitute the premium crop of future sci- 
entists. 

Although these careful recommenda- 
tions have been on the President’s desk 
for several months and the Bush report 
itself has been public property for sev- 
eral weeks, so far as is known no steps 
are being taken to put into effect the 
suggested program or any modification 
of it. 


Officials Insistent 


High military officials are insistent 
that there be continued scientific research 
along military lines in order that our 
fighting forces in time of peace may 
maintain a supremacy which will either 
prevent war or give us the necessary 
fighting power in case we are again at- 
tacked. Scientific research is considered of 
major importance in Army and Navy 
plans for the future. By inaugurating 
this salvage of scientific talent within 
the ranks of the Army and Navy, those 
in command now can provide for future 
emergencies a national resource which 
cannot be purchased with dollars or any 
amount of sacrifice when the emergency 
arises. 

Believing that soldiers in the service 
being discharged from the Army will 
need more college training than they will 
be able to get under the GI Bill of 
Rights, the report urges that in the case 
of those who are found to have marked 
scientific talent, the amount of education 
given under the GI Bill of Rights, should 
be dependent upon the ability to profit 
from the education rather than just length 
of service. 

The 18-year-old boys who are being 
inducted into the armed services month 
by month still include those of great 
scientific promise who in England and 
Russia under the most severe conditions 
of the war would not have been allowed 
to enter the armed services. Instead, they 
would have been ordered to go into prep- 
aration for scientific research careers. 
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In the interest of our future military 
defense as well as our peacetime prog- 
ress, the Army and the Navy might well 
take the initiative in keeping these few 
boys at their scientific studies rather than 
allow them to join the fighting forces. 

How to provide for the constant re- 
newal of our scientific talent is another 
major problem and a national program to 
that end has been suggested. 

To insure through the long future an 
adequate supply of scientists and engi- 
neers for America, the recommended 
national science talent program would 
discover, train and maintain as a Na- 
tional Science Reserve some 6,000 poten- 
tial scientists each year. 

This “army” of young scientists would, 
after their training in various colleges 
on national scholarships, go into uni- 
versities, laboratories, or industrial or 
governmental research organizations as 
they wish. But, in a national emergency 
they would be liable for call into federal 
service for scientific or technical work. 

Under the plan suggested by the sci- 
ence talent committee headed by Dr. 
Henry Allen Moe and included in the 
Bush report on postwar scientific re- 
search, a total of 24,000 national sci- 
ence scholarships would be in college 
at any one time. There would be 900 
fellows doing advanced work for the 
Ph.D. degree at any one time. 
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Selected from all parts of the country 
solely on the basis of merit, without re- 
gard to sex, color, race, creed or need, 
these potential scientists would receive 
scholarships patterned after the educa- 
tional provision of the GI Bill of Rights. 
Tuition in any approved college would 
be paid up to $500 a year, and personal 
support of $50 a month if single and $75 
a month if married would be provided. 

When fully in operation the plan would 
cost $29,000,000 a year, a sort of insur- 
ance premium for the nation against 
stagnation in invention, scientific discov- 
ery, and industry, and an investment in 
national defense. One thing industrial- 
ists are sure of is that new products and 
methods must come from research if busi- 
ness is to be good. Military men are con- 
vinced that the weapons of any next war 
will not be those of this war, but will 
come out of research laboratories of the 
future, manned by the young scientists 
to be discovered and nurtured under this 
science talent plan. 

This plan for a federally supported 
science talent search is no untried in- 
novation in educational and _ scientific 
method. For the past four years, the Sci 
ence Talent Search for the Westinghouse 
Science Scholarships has been conducted 
by Science Clubs of America as a Science 
Service activity. While the numbers and 
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There are a multitude of jobs in almost every laboratory and re- 
search institution which the Vibro-Tool can perform so as to save 
time, money-and increase efficiency. The Vibro-Tool instantly 
marks names or identifying symbols on metals of all kinds (even 
hard steel) ,glass, wood, plastics and stone. Almost as easy as writ- 
ing with a pencil. The Vibro-Tool is portable ...easily moved from 
place to place... weighs slightly over one pound. Not tiring to 
the hand. No special experience needed to use it proficiently. 
THE VIBRO-TOOL IS INDISPENSABLE ON THE PRODUCTION 
LINE... IDEAL FOR ALL TYPES OF CRAFT WORK. 
More than three hundred Vibro-Tools are used in a single plant 
by inspectors, foremen, tool cribs and others, to speed work and 
add to efficiency, For the craftsman the Vibro-Tool is perfect for 
decorating, embossing, tooling, engraving on metals, wood, plas- 
tics, glass and leather. Comprehensive circular free on request. 


The Vibro-Tool is obtainable from your laboratory supply house or, write direct to 
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Do You Kuow? 


Some bacteria emit enough light to 
photograph objects. 


Turkeys would be nearly extinct if 
they had not been domesticated. 


The best pasture for Aogs is alfalfa, 
experts claim. 


North American Indians had no beasts 
of burden prior to the coming of white 
men. 


Licorice has its characteristic taste due 
to the glucoside, glycyrrhizin, which is 
sweet in alkaline, but not in acid liquids. 


Devil's shoestring, a wild American 
plant of the legume family, may be a 
source of rotenone for insecticides, ac- 
cording to studies in progress in Texas. 


War-developed walkie-talkies are 
promised for reliable two-way communi- 
cation between farms and town. 


Butterflies that give off repulsive odors 
do so as a protection from birds and 
other enemies, and are found in both 
sexes; attractive scents are confined to 
the males. 


Old rooster meat is tender and juicy 
if, six weeks before killing, a tiny pellet 
of synthetic chemical diethylstilbestrol 
was inserted under the skin through a 
small cut; it causes fat to form in the 


muscles. 


A cereal beverage, recently patented 
as a coffee-substitute, is made from bran, 
poplar bark, molasses and vinegar; it has 
a coffee-like flavor, it is claimed, and 
acts upon the membranes of the throat 
in the manner of coffee. 


NEW PICK-UP CANEE= 






Permits Disabled Persons To Pick 
Up Small Articles Without Pain- 
ful Stooping 


NO OTHER CANE LIKE IT 


The Mason “Pick-Up” is a light 
double purpose cane with con- 
cealed patented pick up mechan- 
ism that enables the user by 
simple finger pressure and with- 
out any stooping to easily pick 
vp popers, pencils, cards, coins, 
etc. Proper balance and rubber 
grip tip insures safer walking. 
Use a beautifully finished Mason 
Pick-Up” Coane yourself or as a 
perfect gift for a disabled ser- 
vice mon or friend. Write today 
for FREE CIRCULAR and 5 DAYS 
TRIAL OFFER. 


W. H. MASON Box 27, Leesburgh, Ohio 
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amounts of scholarships granted under 
this program are much smaller each year, 
300 of the most scientifically talented boys 
and girls in the nation have been located 
and, with the exception of the boys who 
were inducted in the armed services, most 
of them have been given opportunities 
for intensive scientific or technical study. 

The Science Talent Search utilizes the 
newest psychological selection techniques, 
and combines a science aptitude test rat- 
ing with searching evaluation of personal 
qualities and scholastic record. These 
methods of selections are proposed for 
use in the larger federal plan, which 
would use national examinations lead- 
ing to selection by boards of judges in 
each of the states. 

Although the first Science Talent 
Search was held at the beginning of 
America’s entry into the war, some of 
the winners have already graduated from 
college and are doing research for ad- 
vanced degrees, in some cases on military 
problems. 

These Science Talent Searches for the 
past four years (the fifth one is being 
conducted this fall and every high school 
senior is eligible to compete) have shown 
that science talent may be found in the 
big cities, the small towns and the farms, 
in those whose parents are poor and in 
those with millionaire fathers or moth- 


CHEMISTRY 


ers, in those born here and those who 
came to our land as refugees. 

Good science teaching in school from 
the first grade through the high school 
is needed to be sure that the scientifically 
talented do not go through the educa- 
tional mill without their interest in sci- 
ence being awakened. 

The intelligent reporting by American 
newspapers of scientific news is of major 
value in bringing the importance, method 
and possibilities of science to the atten- 
tion of young people who possess sci- 
entific talent but who, except for the 
press, might never know of the oppor- 
tunities and needs in this important field. 

There exists in America the largest 
science organization in the world, the 
more than 150,000 members of Science 
Clubs of America, organized in some 
7,500 clubs in the nation’s high schools 
From among these boys and girls who 
make science their serious hobby, many 
of America’s scientists of the future wil! 
come. 

How good a job they will be able to 
do in building us all a better future will 
depend in large measure on how thor- 
oughly America searches for latent sci 
ence talent and whether this search is 
supported with the necessary dollars and 
intelligent planning. 
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Transmutation Preferred 


> TRANSMUTATION, for centuries 
the alchemists’ goal, has suddenly be- 
come the laboratory method of choice of 
the group of scientists who worked out 
the chemistry of the atomic bomb. The 
account appears in the report, released 
by the War Department, written by Dr. 
H. D. Smyth, of Princeton University. 

The problem was to separate two or 
more kinds of the rare metal uranium, 
which differ from each other in no dis- 
coverable way except that one is slightly 
heavier than the other. To separate them 
by this difference would have been a 
slow, tedious and unsatisfactory task, es- 
pecially since the part that would be 
valuable for the project makes up less 
than one part in a hundred in any quan- 
tity of the ore. 

Here the knowledge and skill of chem- 
ists who have studied the behavior of 
radium and other radioactive elements 
was put to good advantage. It has been 
found in work with such elements that 
their weight and their chemical nature 


depend on two kinds of minute particles 
which make up the hearts of their atoms. 


The number of one kind of particle, 
the proton, in the atom heart is respon- 
sible for the nature of the element. One 
proton makes hydrogen, 26 protons make 
iron, 92 protons make uranium. The 
other kind of particle in the atom heart 
is the neutron. Uranium 235 has a net 
result of 92 protons and 143 neutrons, 
adding up to 235, according to the chem- 
ists’ calculations, while uranium 238 has 
three more neutrons than its lighter iso- 
tope. 

These two uraniums had to be sep- 
arated, because only U235 would split 
up the way the scientists wanted it to 
for use in the atomic bomb. U238 would 
not. By lucky chance, the very property 
of U238 which made it useless for the 
purposes of the bomb provided the clue 
which solved the separation problem. 

The more plentiful form of uranium, 
U238, could be made to undergo trans- 
formation into another kind of element 





mn 
Zc 

stil 
tis 
ne 
rat 
bet 
ato 
ele 
Th 
| tak 


our 





stak 
pro 
pro 
new 





MAT] 


Co oOo ue OU 


- 


it 





by first adding to the nucleus of its atom 

neutron, to make it so heavy that it 
would become unstable, then by allow- 
ing this heaviest uranium atom to shoot 
an electron out of its structure. This loss 
of electrons from the total quantity of 
iranium showed itself as a phenomenon 
familiar to scientists as the beta ray. It 
s the peculiar nature of radioactive ele- 
ments to change into something else 
when they emit beta rays, and that some- 
thing else is, oddly enough, not a lighter 
but a heavier element. 

Accordingly, when uranium 239, for- 
merly the heaviest known element, 
emitted its beta ray it changed into a 
still heavier element, which the scien- 
tists working with the material named 
neptunium. Neptunium proved to be a 
rather unstable element, and emitted a 


| beta ray in its turn. This change in the 


atom turned neptunium into another new 
element, which was named plutonium. 
The names of these three elements are 
taken from the three farthest planets of 
our solar systm. 

Plutonium turned out to be a fairly 
stable element, about whose chemical 
properties enough was soon learned to 
prove that chemical separations of this 
new material from its parent uranium 
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would be a relatively easy task. Plu- 
tonium does not readily follow the pat- 
tern by which it was formed, but makes 
the opposite transformation by which it 
gives off an alpha ray and turns back into 
uranium 235. This, however, happens so 
slowly that there is plenty of time for the 
atom-splitting reaction of plutonium to 
do its work. 
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Rubber Goods Produced 
In Tremendous Quantities 


> SOME idea of the tremendous war- 
time production of rubber goods for the 
armed services may be gleaned trom a 
report by the Rubber Manufacturers As- 
sociation. Tires are but a single item. 
Equally essential, perhaps, are rubber 
boots for troops, battery cases, rubber- 
ized textiles, heels and soles for shoes, 
and rubber pads for tanks, aircraft and 
battleships. 

More than 30,000 different rubber 
products were manufactured for war uses. 
Some were made from the limited sup- 
ply of natural rubber, some entirely of 
synthetic rubber, and others of a com- 
bination of the two. The production pro- 
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gram was hampered to some extent by 
the necessity of manufacturers and work- 
men learning how to use the new syn- 
thetic raw material. 

Tens of millions of tires for land, air 
and amphibious vehicles have been pro- 
duced since the beginning of the war, 
the report states. Over 45,000,000 pairs 
of rubber boots and shoes have been 
made, and some 10,000,000 hard rubber 
battery cases. More than 150,000 pounds 
of rubber compound is used in each new 
battleship. Over 360,000,000 yards of rub- 
ber-coated fabrics have been produced. 
Thousands of other rubber needs have 
been met. 

Rubber industries had considerable nat- 
ural rubber to use the first two years after 
Pearl Harbor, with some 600,000 tons of 
it on hand in December, 1941, and addi- 
tional on boats on the sea. In three 
months the Japs controlled 90°%, of the 
world’s sources of natural rubber. The 
first pound of synthetic rubber from the 
first plant in the joint government-indus- 
try program was produced on May 18, 
1942. New synthetic rubber is being pro- 
duced at a rate of over 700,000 tons a 
year. War needs have been met, and 
some rubber is available for the more 
essential civilian needs, 
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In the Maintenance of Water-RBalance 


The dynamic equilibrium between intravascular and tissue fluids derives its stability and 
its adaptability to the body's flexible demands from the plasma protein of the circulating 
blood. Unless this regulating influence of the plasma protein is maintained, the normal 
interchange of fluids between blood and tissue becomes disturbed, and edema ensues. 

Control of the vital water exchange depends upon both proper constitution and quan- 
titative adequacy of the plasma protein. For its maintenance and regeneration plasma 
protein depends on the amino acids derived from the proteins of the foods eaten. 

Among the protein foods of man meat ranks high—not only because of the percentage 
of protein contained, but principally because the protein of meat is of high biologic quality 
—able to satisfy every protein need. 


The Seal of Acceptance denotes 
that the nutritional statements 
made in this advertisement are 
acceptable to the Council on 
Foods and Nutrition of the 
American Medical Association. 


INSTITUTE 


STATES 
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Ready to Fly 


> MOURNFULLY melodious, the old 
song tells us: 
“The swallows are making them ready 


to fly, 
Wheeling out on a wintry sky.” 


Actually, swallows and a great many 
other birds “make them ready to fly” 
long before the sky becomes at all wintry. 
Those huge, twittering, circling flights 
of swifts and swallows at sunset on late 
summer days; the great, noisily talkative 
parliaments of blackbirds; the smaller, 
clubbier assemblies of many other bird 
species, are all parts of their pre-migra- 
tion behavior patterns. They aren't 
starting south just yet, but they’re “think- 
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, 


ing about it.” Some morning they'll be 
gone, though most of us are so little 
observant that we do not miss them 
until practically the whole summer bird 
population has slipped away. 

So quiet is the migration of most 
smaller birds that it long remained one of 
the most mysterious phenomena of 
natural history. The ancient Greeks are 
said to have believed that swallows did 
not fly away at all, but buried themselves 
in the mud at the bottom of ponds, 
hibernating there with the frogs and 
turtles. Even in modern times, a great 
deal remains to be learned about these 
long seasonal flights. 

One very curious effect on the winter 
bird populations of North America is 
produced by the triangular shape of the 
continent. Eastern and western species 
belonging to the same large groups but 
zoologically quite distinct are often fun- 
neled into the same close quarters in 
Central America and southern Mexico. 
Ornithologists making winter field trips 
to those regions often find birds in the 
same tree that in summer would not be 
closer together than Michigan and 
Oregon. 

The question might arise, why do not 
these related species become hybridized? 
The answer, of course, is that in winter 
they are concerned only with feeding and 
keeping away from the cold, not with 
nesting and rearing young. In spring, 
they fly their several ways back to their 
widely separated breeding grounds. So 
the species remain distinct. 
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By new bacteriological and chemical 
technics which serve in place of animal 
tests, accurate vitamin (and amino acid) 
assays are made in days instead of weeks 


— with substantial reduction in costs. 
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48-14 Thirty-Third Street, LONG ISLAND CITY—1, New York 
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One of the outstanding riddles that 
still haunts ornithologists is how the 
birds learn their way south. Older birds, 
that have made the journey before, 
might be credited with remembering the 
route. But in most species, the young of 
the year start first, and they find their 
way to the winter feeding areas just as 
accurately as if they had experienced 
guides. That’s something for students 


of bird behavior to work at for a while. 
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Processed Cream Kept 
Fresh, Tasty, for Year 


> PROCESSED cream will be fresh and 
tasty after being kept at room tempera- 
ture for a year or longer, thanks to a 
new method which sterilizes the cream. 
So far used exclusively in the pro 
duction of processed table cream and 
whipping cream for the armed forces 
overseas, the new method recently an- 
nounced results from six years of re- 
search by the California Milk Products 
Company, Gustine, Calif. 

Only four minutes is needed to proc- 
ess the product, known as “Avoset.” In- 
stead of being pasteurized (unsuitable 
for such a process because it does not 
kill all bacteria) which requires that the 
cream be heated at 145 degrees Fahren- 
heit for 30 minutes, the mixture is pre- 
heated and sterilized at temperatures 
varying between 260 and 280 degrees 
Fahrenheit for about four minutes. 

Prior to processing, a small amount of 
vegetable “stabilizer” is added to the 
sweet, fresh cream, to keep the milk 
solids in the finished product from sep- 
arating out on long storage. After sterili- 
zation, the mixture is rapidly cooled and 
passed into a sterile holding tank, ready 
for bottling. 

Air in the bottling and capping room 
is kept virtually free of dirt and bacteria 
by the Precipitron, an electrical air clean- 
er, developed by the Westinghouse Elec- 
tric Corporation. 
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Cacti found outside the Americas, Cey- 
lon, Madagascar, and the Congo, have 
been taken there by man. 


Because of its great weight confined 
in a small space, lead is used in factory 
lift trucks as a counterbalance to the 
load which is usually picked up and 
carried on racks or a platform in front 
of the truck. 
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- Books of the Week > 


APPLIED MATHEMATICS FOR RADIO AND 
COMMUNICATION ENGINEERS—Carl E. 
Smith—McGraw, 336 p., illus., $3.50. 


BONE-GRAFTING IN THE TREATMENT OF 
FRACTURES—J. R. Armstrong—W illiams 
& Wilkins, 175 p., illus., $7. Foreword 
by = Watson-Jones. A William Wood 
book. 


THE ELECTROLYTIC CAPACITOR—Alexan- 
der M. Georgiev—Maurray Hill Books, 191 
p., illus., $3. 


ELECTRONICS LABORATORY MANUAL— 
Ralph R. Wright—McGraw, 77 p., illus., 
$1. Laboratory textbook for students tak- 
ing their first course in electronics. 


LATIN AMERICA IN MAv?s: Historic, Geo- 
graphic and Economic—A. Curtis Wilgus 
—Barnes & Noble, 330 p., paper, illus., 
$1.25. College Outline Series. 


ELECTRONICS 


METEOROLOGY FOR PILOTS—Robert W. 


Mudge—McGraw, 259 p.., illus., $3. 


THE NEW APPLIED MATHEMATICS—Sidney 
J. Lasley and Myrtle F. Mudd—Prentice- 
Hall, 428 p., illus., $2.20. 3rd. ed., revised 
and enlarged. 


PROBLEMS IN ENGINEERING DRAWING—A. 
S. Levens and A. E. Edstrom—McGraw, 
52 p., illus., $2.50. Series 1. 


REPTILES OF THE PACIFIC WORLD—Arthur 
Loveridge—Infantry Journal, 236 p., illus., 
paper, 25 cents. Fighting Forces ed., avail- 
able to members of the Armed Services 
only. 


SOLUTION IN AsIA—Owen Lattimore—In- 
fantry Journal, 138 p., paper, 25 cents. 
Fighting Forces ed., available to members 
of the Armed Services only. 
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Safe Landings 


Ground-control 


approach 


radar equipment will 


assist pilots through heavy overcast or in poor visibility. 
Can “‘talk-down” a blindfolded pilot. 


By A. C. MONAHAN 


> OF SPECIAL value for postwar com- 
mercial flying, to assist safe landings 
through heavy overcast or in poor vis- 
ibility, is a ground-control approach radar 
equipment demonstrated before a group 
of science writers by technical men of 
the Army Air Forces. A_ blindfolded 
pilot, flying a gigantic plane, was “talked 
down” to the runway by a control op- 
erator while he was still several miles 
from the field and a thousand feet in 
the air. It was the most spectacular dem- 
onstration given to the group who had 
been assembled to learn about former 
radar secrets and Army specialized radar 
equipment. 

All instructions to the pilot from the 
control were audible to the group by a 
special loudspeaker attached for the pur- 
pose. We watched the pilot turn to the 
right or to the left, or downward, im- 
mediately upon receiving instructions. 
He approached the landing strip at the 
proper end exactly at dead-center. When 
about ten feet from the surface, and or- 
dered by the operator to take over, he 
removed the blindfold and made a per- 
fect landing. The feat was a simulation 
of conditions encountered in landing 
through a heavy fog with a zero ceiling 
when the pilot cannot see the runway un- 


til the last moment. 

The equipment is on the ground only. 
It links up with the radio-telephone 
equipment with which all military and 
most commercial aircraft are equipped. 
The operating crew of the control equip- 
ment “sees” by radar apparatus the plane 
in the air and the landing strip. The 
apparatus is as complex as any radar 
set in existence. The complete unit oc- 
cupies two large trucks, one of which 
contains the air-conditioned operating 
unit and the other a power unit. 


Tail Warning Set 


A tail warning radar set, used most 
commonly in night fighters, lets a pilot, 
approaching a target or returning to his 
home station, know if he is being fol- 
lowed by another plane. It does not 
tell him if the trailing plane is friend 
or foe, but it does put him on his guard. 

This tail warning device may serve a 
valuable purpose in civilian aviation in 
the coming days when commercial night- 
flying aircraft congest the airlanes. 


Radar Altimeters 


Low-range altimeters, for use within 
400 feet of the earth, and high-range 
altimeters for altitudes between 400 and 
4,000 feet, that measure the distance 
quite accurately between the plane and 
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the surface under it, have also a distinct 
value in civilian flying. They are radar 
devices, depending in action on the time 
required for the high frequency wave 
to reach the earth and return to the 
instrument. They do not, like the barom- 
eter, indicate merely height above sea 
level. 

Many of the military applications of 
radar which the Army Air Forces pio- 
neered in combat were demonstrated or 
explained to the visiting group. 

An unusually interesting piece of 
equipment, known as IFF, is originally 
of British design but is American made. 
IFF stands for “identification, friend or 
foe.” Special equipment in a plane re- 
sponds only when actuated by an inter- 
rogating set on the ground or in another 
plane. It responds automatically in the 
particular code set for the day. The pilot 
is unconscious of the waves from the in- 
terrogating set and also of the response 
sent out by the equipment on his plane. 
If an approaching plane fails to give an 
answer, and the right answer, it is re- 
garded as a foe and immediately sub- 
jected to gunfire. 
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ADD A POTENTIOMETER 
TO YOUR LAB’S TEMPERATURE- 
MEASURING INSTRUMENTS 


A lab equipped to measure temperatures with 
a potentiometer has certain advantages: 


1. In reaching the hard-to-reach spots, the po- 
tentiometer’s thermocouple, which is the element 
exposed directly to temperature, is merely a pair 
of wires. This couple may be: 


a. Run to any spot inside a cooker, oven, etc.; 
distance does not affect accuracy. 


b. Sharpened to penetrate animal or vege- 
table tissue. 

c. Used where the temperature of a very 
small area is to be determined. 


2. A potentiometer is an excellent check instru- 
ment because it employs the standard-voltage 
cell, which makes all readings highly dependable. 


3. Measurements may be made from sub-quick 
freezing temperatures to 1530 C or 2800 F. 


4. The thermocouple, which is the only element 
exposed to the heat, is easily and cheaply replaced 
when necessary. 

A widely-used potentiometer, our No. 8663 is 
simple, sturdy, dependable; has a number of avail- 
able ranges for different kinds of thermocoupies; 
and is made in a quantity which permits the low 
price of $155.00 for a very high-grade instrument. 

The exact type of thermocouples or of thermo- 
couple wires, and other accessories, depends on 
individual requirements. An L&N engineer will be 
glad to discuss a particular application, or to send 
you a catalog, as you prefer. 


LEEDS & NORTHRUP COMPANY, 4977 STENTON AVE., PHILA. 44, PA. 





LEEDS & NORTHRUP 


Jrl. Ad. E-33A-400(1la) 
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-New Machines and Gadgets: 


% INFANT CARRIER is a canvas 
form, in which the baby is placed, sus- 
pended by a broad strap over the mother’s 
shoulder. The baby sits upright, facing 
the mother, with his legs projecting 
through holes in the bottom of the can- 
vas, and his head against her shoulder 
in the usual carrying position. 

Science News Letter, August 25, 1945 
< MACHINE running-time is recorded 
automatically by a new instrument for 
checking machine operation. It records 
on a chart both the “on” time and “off” 
time of production machinery and other 
similar equipment and also the time of 
day when these periods occur. 

Science News Letter, August 25, 1945 
& SYNTHETIC rubber pad, 116 inches 
long, 50 inches wide, and eight inches 
thick, is used in hydraulic presses to 
form heated magnesium sheets for air- 
plane parts. When compressed, the pad 
transmits the full 5,000-ton pressure of 
the ram to the sheet, forcing the metal 
into the desired shape. 
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%% SPECIAL GAUGE, to measure the 
stack gases given off by new oil burners, 
give direct readings indicating the hazard 
involved. Transparent plastic cases over 
the vertical and horizontal scales, shown 





CHEMISTRY 

How are permanent waves achieved? p. 121. 

How can cream be kept fresh for a year? 
p. 126. 

What laboratory method was used in work- 
ing on the atomic bomb? p. 124. 


ELECTRONICS 

How does radar assure safe landings? p. 
127 

How many watts does the small tube used 
in radar produce? p. 115 


ENGINEERING 

How should vegetatles be shipped to keep 
their freshness? p.. 118. 

What was the problem in “canning” urani- 
um slugs? p. 120. 


GENERAL SCIENCE 
What plan is set forth to meet the urgent 
need of trained scientists? p. 122. 





Question Box 


Where published sources 








in the picture, help preserve them under 


corrosive conditions, 
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% FLAME DETECTORS, placed at 
danger points inside the engine compart- 
ment in buses, flash red lights in front 
of the driver instantly on the outbreak of 
a fire. The driver then operates a fire 





MEDICINE 


How is hepatitis spread? p. 116. 


PHYSECS 


What is the force of the atomic bomb due 
to? p. 119. 


What was known about the atom a half 
century ago? p. 118 
PUBLIC HEALTH 


How great has been the cut in childbirth 
mortality? p. 117. 


What is the new polio weapon? p. 114. 


RADIO 


How could television from the sky be ac- 
complished? p. 121. 


are used they are cited. 








handle near his seat and releases a flood . 
of compressed carbon dioxide gas into 


the compartment, thus choking the fire. 
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% PORTABLE electric heater has two 
sheet metal cylindrical upright housings 
one centered within the other with air 
space between them, a gas-filled tung- 
sten-filament radiant heat lamp, and a 
small electric fan to force air movement. 
The fan is at the bottom; the lamp is 
in the inner housing. 
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If you want more information on the new 
things described here, send a three-cent stamp 
to Science News Letrer, 1719 N St., N. W., 
Washington 6, D. C., and ask for Gadget Bulletin 
273. 
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SCIENCE NEWS LETTER will gladly 
obtain any American book or maga- 
zine in print for subscribers. 

Send check or money order to cover 
regular retail price. If price is un- 
known, send $5 and change will be 
returned. We will pay postage in 
the United States. 

When publications are free, send 10c 
for handling. 


Book Department 
SCIENCE NEWS LETTER 
1719 N Street, N.W. 
Washington 6, D.C. 














